DESCRIPTION OF MAP UNITS
[Ages of surficial units have not been determined by absolute dating techniques; ages are estimates based on field observations of degree of soil development and local surface dissection. The stage of carbonate morphology reported for soils is a visual estimate using standards defined by Gile and others (1966) . Unit colors are from the Rock-Color Chart (Rock-Color Chart Committee, 1951) . Identification of volcanic units is based largely on megascopic identification and estimates of phenocryst abundances]
Qahl
Alluvium (late Hoiocene)-Grayish-orange to pale-yellowish-brown sand, gravelly sand, and gravel; unconsolidated to weakly consolidated, moderately well to poorly sorted, poorly bedded to massive. Sand is chiefly medium to coarse; contains scattered clasts and minor interbeds of gravel and gravelly sand. Gravel consists of subangular to rounded clasts of ash-flow tuff, silicic lava, and dolomite; mostly pebble and small cobble size; near bedrock outcrops, unit includes clasts as much as 1 m in diameter as scattered boulders and in linear deposits. Unit forms large fans that are chiefly sand and minor gravelly sand in Gregerson Basin and Delamar Valley and channel deposits that are chiefly gravelly sand and gravel. Surfaces of unit are smooth on large fans and irregular in washes. No soil was observed. Thickness ranges from 0 to more than 3 m Qahe Alluvium (early Holocene and latest Pleistocene) Grayish-orange to yellowish-brown sand, gravelly sand, and gravel; unconsolidated to weakly consolidated, poorly to moderately sorted, poorly to moderately well bedded. Gravel consists of angular to subrounded clasts of ash-flow tuff, silicic lava, and dolomite commonly less than 1 m in diameter. Unit forms large fan remnants in Delamar Valley, small fan remnants flanking bedrock ridges, and small terrace deposits and inset fans along some washes. Deposits stand 1-2 m above active washes. Surfaces are commonly smooth. Soil development on unit consists of a thin sandy vesicular A horizon, a B horizon, and a 0.5-m-thick C horizon with stage I carbonate development. No color difference was observed in the B horizon. Thickness of unit 0 to more than 4 m Qapl Alluvium (late Pleistocene)~Pale-yellowish-brown to grayish-orange gravelly sand and sandy gravel; weakly consolidated; poorly to moderately well sorted, poorly to well bedded. Gravel consists of angular to subrounded clasts of ash-flow tuff, silicic lava, and dolomite; mostly pebble and cobble size with some boulders as much as 1 m in diameter along large washes and near bedrock outcrops. Unit forms large fan remnants and small inset fans along most large washes. Deposits commonly stand 2-4 m above active washes. Surfaces are smooth to slightly dissected; a loosely packed stone pavement is locally developed. Soil consists of a 2-to 4-cm-thick silty sandy vesicular A horizon, a dark-yellowish-orange B horizon, and a 0.5-m-thick C horizon that typically has a stage II carbonate development in the upper part. Thickness 0 to more than 5 m Qapm Alluvium (middle Pleistocene)~Pale-yellowish-brown to grayish-orange sandy gravel and gravelly sand; moderately well consolidated, moderately well sorted to poorly sorted, and poorly to well bedded. Gravel consists of angular to rounded clasts of ash-flow tuff, silicic lava, and dolomite commonly less than 1 m in diameter, except fans in the area of Jumbo Wash where boulders are commonly 1-2 m in diameter. Unit forms fan remnants and small inset fans. (Novak, 1984) . Map unit forms steep rugged slopes and cliffs in south-central part of the quadrangle where it may exceed 300 m thick, but pinches out in the southeastern corner where unit laps on to syenite complex Tep Early pyroclastic rhyolite (Miocene)--Very pale orange, pale-yellowishorange, pale-red, and pale-reddish-brown bedded nonwelded to moderately welded ash-flow tuffs, ash-fall tuffs, and sparse reworked tuffs containing less than 10 percent phenocrysts of quartz, sanindine, and ferroedenite; some ash-flow tuffs contain biotite (annite?) in place of ferroedonite. Intercalated with early rhyolite flows (Ter). Map unit forms relatively gentle slopes or erosional benches, is laterally discontinuous, and ranges between 0 and 120 m thick Syenite complex (Miocene)--Complex of chemically related extrusive and intrusive units including from top to bottom a trachytic lava flow (Ttf), a subvolcanic xenolithic syenite (Txs), and a seriate syenite (Tss). The xenolithic syenite is intruded by a trachytic dike (Ttd). K-Ar age of the complex is 14.1 to 13.9 Ma (Novak, 1984) . Although the trachytic lava flow appears to be the skin of the nearly coeval subvolcanic xenolithic syenite, the seriate syenite appears to be a distinctively younger intrusive phase that has both ductilely and brittlely faulted the overlying parts of the syenite complex in different localities during intrusion
Tss
Seriate syenite Grayish-pink, pinkish-gray, and grayish-red massive syenite consisting of seriate alkali feldspar crystals between 0.25 and 7 mm in diameter. Rock contains a trace of interstitial quartz, 95 percent alkali feldspar, and 2-3 percent clinopyroxene. Unit forms exfoliation domes and intrudes and deforms the overlying xenolithic syenite ( (Novak, 1984) . The Grapevine Spring unit is about 145 m thick in the southwestern part of the quadrangle and about 280 m thick in the eastern part, and is informally named for exposures on the cliffs above Grapevine Spring in the Vigo NW quadrangle, east and south of the Gregerson Basin quadrangle Tkd Delamar Lake unit Informally named rhyolitic ash-flow tuff consisting of at least one cooling unit; base is unexposed. The Delamar Lake unit correlates with unit O of Novak (1984) and is the oldest unit of the Kane Wash Tuff; Novak considers that the Delamar Lake unit erupted from an unrecognized caldera related to the Kane Springs Wash volcanic center. The unit is devitrified, moderately welded, and grayish orange pink. Pinkish-gray flattened pumice fragments as large as 8 cm across in the plane of foliation form about 15 percent of the tuff. Rock contains about 25 percent phenocrysts that consist of 20 percent quartz, 75 percent sanidine, and 5 percent fayalite and other mafic minerals. Less than 4 percent of the rock consists of lithic fragments. The K-Ar age of the unit is 15.6 Ma (Novak, 1984) . Exposures are limited to two small fault blocks southwest and northwest of Gregerson Basin. Sanidine phenocrysts are adularescent. Thicknesses less than a few meters are exposed at each locality. The Delamar Lake unit is named for the exposures in the vicinity of Delamar Lake in the Delamar Lake quadrangle west of the Gregerson Basin quadrangle (Scott and others, 1988) where the unit ranges from 15 to 190 m thick
LOCAL PRECALDERA UNITS
Precaldera volcanic, sedimentary, and plutonic units (Miocene) Ten volcanic rock units, a related sedimentary rock unit, and an intrusive porphyry occur close to the margin of the Kane Springs Wash caldera, the source of the Gregerson Basin and Grapevine Spring units of the Kane Wash Tuff. All these units (in descending order, tuffaceous sediment Tts through rhyolitic porphyritic stock Tp) underlie the Grapevine Spring unit of the Kane Wash Tuff and thus require that their minimum age be 14.1 Ma or older; however, their maximum age is uncertain. These units generally contain alkali feldspar and quartz phenocrysts, similar to the Kane Wash Tuff units. Both the pluton and volcanic units may be local precursors to the eruption of the Kane Springs Wash caldera because of their distribution close to the caldera; alternatively, they may be products of an older caldera that postdates the Delamar Lake unit (Tkd). These rocks are considered younger than the Delamar Lake unit of the Kane Wash Tuff (15.6 Ma; Novak, 1984) , which was derived from an older unrecognized caldera. In the adjacent Delamar Lake quadrangle (Scott and others, 1988) , the precaldera volcanic, sedimentary, plutonic units are not present, and an uninterruped sequence of the Kane Wash Tuff units are present. Novak (1984) has determined the K-Ar age of the youngest of these volcanic units, the precaldera trachyte, to be 14.1 Ma, an age indistinguishable from the ages of the overlying Grapevine Springs and Gregerson Basin units Tts Tuflaceous sediment Pale-red to grayish-pink, poorly sorted, consisting of moderately consolidated, silt-, sand-, and cobble-sized reworked tuff containing clasts of the underlying precaldera trachyte (Tpt). Map unit discontinuously exposed 3.0 km west of the eastern boundary and 7.5 km north of the southern boundary of the quadrangle. Unit erodes to form a distinct erosional bench and its maximum thickness is less than 25 m Tpt Precaldera trachyte Pale-red to grayish-red, devitrified, trachytic lava flow containing conspicuous alkali feldspar phenocrysts. Map unit is the precaldera trachyte of Novak (1984) . Alkali felspar phenocrysts form about 25 percent of the rock, range from 0.25 to 1 cm in diameter, and have a sieved texture. Sparse altered mafic phenocrystic phase probably is clinopyroxene. No flow banding is present. A very dusky red basal vitrophyre is uncommon. The K-Ar age of map unit is 14.1 Ma (Novak, 1984) . 
UNITS UNRELATED TO KANE SPRINGS WASH VOLCANIC CENTER
Th Hiko Tuff (Miocene) Rhyolitic ash-flow tuff consisting of one cooling unit. Rock is devitrified, moderately to densely welded and light brownish gray. Pumice fragments form 10-25 percent of the rock, are pale pink, and as long as 3 cm in the plane of foliation. Rock contains about 35 percent phenocrysts that consist of 25 percent very pale purple quartz, 25 percent sanidine, 35 percent plagioclase, 10 percent biotite, and less than 5 percent horblende and pyroxene. Locally some zones in the tuff contain as much as 25 percent lithic fragments but most of the tuff contains about 10 percent. A thick basal zone of the Hiko Tuff is exposed in the southwest corner of the quadrangle; the basal zone is nonwelded to partially welded and very light gray. In the northeast part of the quadrangle the tuff is moderately to densely welded, steeply dipping, poorly exposed in low-relief hills and in gullies, and commonly deformed by multiple shear planes. The ^Ar/^Ar age of the Hiko Tuff is 18.6 Ma (Taylor and others, 1989) . In the southwest part of the quadrangle the map unit is about 320 m thick, and in the northeast part the unit is at least 900 m thick if it has not been repeated by faulting Thh Harmony Hills Tuff (Miocene)-Andesitic ash-flow tuff consisting of one cooling unit grading downward from a nonwelded and partially welded upper zone to a moderately to densely welded central zone; lower zones are not exposed. Map unit is devitrified, phenocrystrich, and massive with crudely developed foliation. Tuff is pale red where less welded and grayish purple to pale red purple where more highly welded. Pumice fragments are sparse. The rock contains 45-55 percent phenocrysts that consist of 5 percent quartz, 65 percent plagioclase, 15 percent biotite, 10 percent hornblende, and less than 5 percent clinopyroxene. Lithic fragments are sparse. Five K-Ar ages by Armstrong (1970) and one by Noble and McKee (1972) average 21.6 Ma for the map unit; however, isotopic ages of 22.5-22 Ma for plutons and an ash-flow tuff that postdate the Harmonly Hills Tuff in the Iron Springs District of southwestern Utah may provide a better minimum age constraint (Rowley and others, 1989) . Although the Harmony Hills Tuff and the Bauers Member of the Condor Canyon Formation (Tcb) were included in the Quichapa Group (Cook, 1957; Williams, 1967; Anderson and Rowley, 1975) , the group name will not be used here because the source(s?) of two ash-flow tuffs have not been recognized. Only the moderately to densely welded tuff is exposed in the northeastern part of the quadrangle where the tuff is steeply dipping to overturned; rock is commonly deformed by multiple shear planes. The apparent thickness of the map unit in the northeast part of the quadrangle ranges from 50 m to at least 115 m. In the southeast part of the quadrangle exposures of the map unit are limited to low-relief gentle hills where only about 35 m of the upper part of the unit is exposed Tcb Bauers Tuff Member of the Condor Canyon Formation (Miocene)--Rhyolitic ash-flow tuff consisting of one simple cooling unit. Only moderately to densely welded, devitrified, pale-red-purple to palepurple tuff is exposed. Highly flattened pumice fragments(?) occur as elongate (l-5cm-long) lenticules that form about 10-15 percent of the rock. Rock contains about 10 percent phenocrysts that consist of 30 percent sanidine, 65 percent plagioclase, and 5 percent biotite and a trace of hornblende. About 5 percent of the rock consists of volcanic lithic fragments that are less than 1 cm in diameter. res are limited to low-relief gentle hills and gullies. The age of the Bauers Tuff member is 22.8 Ma (Best and others, 1989) . Although the steeply dipping map unit exposed in two areas north of the stock of Jumbo Spring probably has been internally faulted to an unknown degree, the unit is about 500 m thick based upon the geometry of these areas Upper member dolomite, medium-dark-gray (fresh), medium-light-gray to medium-dark-gray (weathered); mottled to light gray and dark gray, finely to medium crystalline, thin bedded; contains brachiopods and oncolites. Rock is recrystallized to marble and dolomitic marble by contact metamorphism adjacent to intrusion; contact metamorphosed rock is white to pinkish gray (fresh) and very light gray (weathered), and has a sugary texture. Wollastonite crystals occur on some rock surfaces; diopside, actinolite, and grossularite occur in a few localities; and sparse hydrothermal sulfide minerals occur at one locality. Lower limestone member consists of limestone and chert; limestone is medium dark gray (fresh) and light gray, medium gray, pale red, and moderate brown (weathered), locally arenaceous, aphanic to medium crystalline; abundant stringers of chert are dark gray (fresh) and moderate brown (weathered). Dolomite in the northern part of quadrangle is mottled medium light gray and medium dark gray and contains distinctive continuous to discontinuous alternating lightgray and medium-dark-gray laminae; common streaks and vugs aligned subparallel to bedding are filled with coarse recrystallized dolomite. As much as 300 m of the map unit is exposed in the northeastern part of the quadrangle
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